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It has become apparent that our ideas on the basic philosophy of national health care are again approximating, and that our paths, at present as antipodean as our countries, are converging.
Both our countries can gain much from each other in their efforts to provide, on a national scale, readily available medical care of the highest standard. This we shall both achieve if all concerned approach the task with open minds, actuated by the highest motives, basing their decisions on facts and diligently pursuing one common purpose.
What would have been the reaction of those distinguished gentlemen who attended that 65th Annual Meeting if they could perchance be with us this week ? Roddick would no doubt have exhorted us to continue our efforts to achieve a national registration board. Lister would have experienced great satisfaction in the progress of surgery. Osler would doubtlessly have regarded our progress in the control of medical practice with " equanimity."
All three would assuredly survey the advances of science and technology with amazement, and we trust they would approve the progress made towards maturity, and promised in our " vigorous infancy," of " British Medicine in Australia."
When the time arrives for your return to your homes we hope that you will take with you many happy memories of your stay in this land of Australia, new friendships, and an enhanced knowledge and appreciation of our country, its people, and their way of life.
We, for our part, shall long cherish this occasion and treasure the wisdom you bring with you, as well as the great personal pleasure we have in this meeting with you.
Tertiary Hyperparathyroidism D. R. DAVIES,* F.R.C.S.; C. E. DENT,* F.R.C.P.; LYAL WATSON,* F.R.A.C.P. Brit. med. ., 1968,3, 395-399 Sunmary: In our first 200 caqt. of pr y hyperparathyroidism confirmed by operation 12 were also shown to have a long history either of a malabsorption syndrome or of chronic renal-glomerular failure. We consider that they first went through a phase of secondary hyperparathyroidism, during which one or more of the glands became autonomous adenamata. This then produced the biochemical changes of " primary " hyperparathyroidism, necessitating excision of the adenoma.' This condition is best described as " tertiary " hyperparathyroidism. The transition from secondary to-tertiary hyperparathyroidism occurred in four of the 12 patients while under our observation. We think the same process can be traced retrospectively in the other eight cases. The concept of tertiary hyperparathyroidism may help to explain the high incidence of other diseases i assoon with primary hyperparathyroidism.
The behaviour of the parathyroid glands provides a valuable model for the investigation of tumour formation in man. All states occurred in our patients with primary hyperparathyroidism. from normal through hyperplasia to adenoma formation and finally to parathyroid carcinoma.
ntroduction In 1956 Davies, Dent, and Willcox described the case of a patient with steatorrhoea and osteomalacia (their Case 2). She appeared to have suffered from lifelong coeliac disease, but her plasma calcium level was persistently raised even before treatment with vitamin D, and there was only a partial response of the osteomalacia when vitamin D treatment was given. After two parathyroid adenomata were later removed at operation the patient was cured of her hypercalcaemia and then responded normally to vitamin D. Davies et al. concluded: " In some cases of steatorrhoea a parathyroid hyperplasia occurs which is reversible with vitamin D treatment. In other cases, however, presumably of longer duration, one or more adenomata will develop." Dent (1962) presented further evidence that autonomous hyperparathyroidism with adenoma formation may have developed from a background of secondary parathyroid hyperd plasia both in malabsorption syndromes and in chronic renalglomerular failure. Other reports followed. The Case Records of the Massachusetts General Hospital (1963) reported the case of a patient with a long history of progressive chronic pyelonephritis who gradually developed hypercalcaemia. At operation a parathyroid adenoma was removed and this patient was considered to be the first case of secondary hyperparathyroidism developing under biochemical observation into primary hyperparathyroidism in the way that Davies et al. (1956 had postulated retrospectively in their patient. During the discussion of the case Dr. Walter St. Goar suggested the use of the term " tertiary " hyperparathyroidism to describe such cases in which autonomous parathyroid adenomata causing hypercalcaemia apparently developed from a background of reactive (or secondary) parathyroid hyperplasia. Though the term is not ideal we think it is the best available.
Other cases of supposed tertiary hyperparathyroidism have since been described by McPhaul et al. (1964) , Golden et al. (1965) , and Ludwig et al. (1967) . In addition Glanville and Bloom (1965) Total plasma calcium was determined on the Eppendorf flame photometer (normal range 9-10 mg./100 ml. after correction to a specific gravity of 1027 as described by Dent (1962) A married woman, born in 1900, had a partial gastrectomy performed for peptic ulceration at the age of 45 following a 10-year history of repeated epigastric pain and frequent haematemeses. At about the age of 60 she began to suffer from muscular weakness and tender bones. She was first seen at University College Hospital in June 1961, when her height was 166 cm., weight 43 kg., and the clinical diagnosis of osteomalacia was confirmed by chemical and radiological findings. Plasma total and ionized calcium levels were normal (9.3 and 5.6 mg./l00 ml. respectively). There was no evidence of steatorrhoea, and other negative findings included normal intestinal biopsy and normal urinary acidification following an acid load.
She was treated with vitamin D, which brought clinical improvement and radiological healing; her plasma alkaline phosphatase level, previously raised, also returned to normal. However, her plasma calcium level soon rose and remained above normal, with a high ionized calcium fraction (6.1 mg./100 ml.), even after vitamin D was stopped (see Fig. 1 ) and following a standard hydrocortisone test. A diagnosis of tertiary hyperparathyroidism was then made and a parathyroid adenoma was removed from her neck. There was no evidence of parathyroid bone disease, radiologically or on bone biopsy, at any time.
Case 147
A married woman, born in 1918, developed progressive bone pain followed by muscular weakness beginning in 1960 at about the age of 42. She was first seen at University College Hospital in January 1964, when her height was 153 cm. and weight 47.5 kg. She had bony tenderness and a waddling gait, and skeletal radiographs showed evidence of osteomalacia and hyperparathyroidism. She had steatorrhoea (27 g. fat daily) and subtotal villous atrophy consistent with a diagnosis of gluten-sensitive enteropathy complicated by o-steomalacia and secondary hyperparathyroidism. The plasma calcium was 9.6 mg./100 ml. and the urinary calcium was 200 mg./day, and it was suspected at once that she might be developing tertiary hyperparathyroidism, as both values were higher than usual in uncomplicated steatorrhoea.
This suspicion was confirmed by the subsequent course (see Fig. 2 ). She responded well to gluten-free diet and vitamin-D administration, rapidly becoming pain-free and developing more muscular power. However, her plasma calcium level slowly rose to 11.2 mg./100 ml. and continued to rise even after vitamin-D was stopped. At the same time her plasma alkaline phosphatase fell to nomnal. A diagnosis of tertiary hyperparathyroidism was made, and a parathyroid adenoma weighing 3.1 g. was removed from the neck. Postoperatively she has remained well on a glutenfree diet as sole treatment.
Case 158
A married woman, born in 1937, became unwell at the age of 24 during her first pregnancy. After delivery she had severe fatty diarrhoea and rapid weight loss (10 kg.). One year later progressive muscular weakness began, followed by bone pain and ankle-swelling.
After extensive investigations at the National Hospital, Queen Square, which indicated that she was suffering from metabolic bone disease, Ahe was referred to University College Hospital in June 1965 (height 164 cm., weight 45 kg.). She had marked proximal muscular weakness, and further investigation revealed steatorrhoea (faecal fat 23 g./day) and subtotal villous atrophy. Chemical and radiological findings were consistent with a diagnosis of secondary hyper":irathyroidism (her plasma ionized calcium fraction was 5.6 mg./100 ml.) and osteomalacia complicating gluten-sensitive enteropathy. The diarrhoea and weakness responded well to gluten-free diet and vitamin D. She gained weight, but the bones remained tender.
The plasma calcium level rose to 10.5 mg./100 ml. and vitamin D was stopped (see Fig. 3 ). The level then fell somewhat, but it rose again without any further vitamin-D administration to 10.3 mg./l100 ml. At this stage her plasma ionized calcium level was raised (6.4 mg./100 ml.) and radiological signs of parathyroid bone disease had increased. She had developed significant hypercalcaemia while under observation, and a diagnosis of teritary hyperparathyroidism was made. A parathyroid adenoma weighing arnm MEDICAL Jot tNA.L 2 g. was removed at operation. She needed vitamin D postoprratively, but has since remained well on a gluten-free diet as sole treatment.
Case 185
A married woman, born in 1894, had had recurrent epigastric pain for many years due to duodenal ulceration. Partial gastrectomy was performed at the age of 52 ; she was then reasonably well and had gained weight. About 15 years after operation abdominal pain recurred and she noticed a sense of " coldness " in the bones. She was shown to have steatorrhoea and iron-deficiency anaemia.
She was first seen at Univcrsity College Hospital in April 1967, when she was found to have raised plasma calcium, lowered plasma phosphorus, and normal plasma alkaline phosphatase levels. Radiographs of the spine showed typical appearances of osteomalacia, and the bone biopsy showed excess osteoid tissue. There was no evidence of parathyroid bone disease. A diagnosis was made of teritary hyperparathyroidism following postgastrectomy osteomalacia, and a parathyroid adenoma weighing 1 g. was removed at operation. Her postoperative recovery was uneventful and she has remained well without treatment.
Discussion
Primary hyperparathyroidism is not a rare disease, and in common with workers in other clinics we are meeting it with increasing frequency. At the time of writing we have diagnosed and treated over 200 patients with hyperparathyroidism, finding a single adenoma in most cases and much less commonly multiple adenomata, parathyroid carcinoma, or primary diffuse hyperplasia of all four parathyroid glands. Although there are reports of patients with primary hyperparathyroidism having normal plasma calcium levels, such cases have been uncommon in our experience even as a temporary phenomenon ; all patients in our operative series have shown significant hvpercalcaemia preoperatively, though the plasma calcium level was only marginally raised in many cases. They have usually presented with renal stones or osteitis fibrosa, though other modes of presentation, especially with mental and abdominal symptoms, are becoming increasingly common, and our list of accidental diagnoses (see Dent, 1962) Albright and Reifenstein (1948) were impressed by the occurrence of two separate parathyroid adenomata in three of their first 50 patients with primary hyperparathyroidism, and they speculated that there may have been a predisposing factor to adenoma formation at some time affecting all parathyroid tissue. They considered the possible roles of pregnancy (noting that parathyroid adenomata are at least twice as common in women as in men), low calcium intake, rickets, and chronic renal failure. However, they concluded that they were "not aware of any clinical evidence which definitely links hyperparathyroidism with a pre-existing rickets." We consider that the cases reported here provide such evidence.
Apart from clear-cut predisposing conditions such as malabsorption syndromes and chronic renal-glomerular failure there are associations of primary hyperparathyroidism with other diseases which are less well understood. Our first table along these lines was published in 1962 and concerned the first 80 cases (Dent, 1962) . This is brought up to date in our Table II , which lists the diseases found in our first 200 patients after omitting the 12 with tertiary hyperparathyroidism which form the main body of this paper, and also omitting four patients from three families with polyglandular syndrome and three patients from one family with simple hereditary parathyroid hyperplasia. Both these latter conditions carry the strong presumption of another form of " tertiary " hyperparathyroidism, the stimulus to the glands being due to an unknown but clearly hereditary factor. From Table II have also been omitted disease manifestations likely to be caused by, rather than possibly predisposing to, the parathyroid overaction, such as depressive psychosis, gastritis, peptic ulceration, chondrocalcinosis, and otherwise unexplained osteomalacia. We have also omitted two patients with Paget's disease, since this common disorder could well have occurred by chance. Even with these omissions 181 patients are left, of whom 51 have 28 diseases between them, many repeatedly occurring and all being of chronic duration. We think the list is much larger than would be expected from 181 members of a comparable group taken at random from the community. We suspect that in time some of these diseases may be shown to produce secondary hyperparathyroidism commonly enough for a proportion of them to progress to the condition of tertiary hyperparathyroidism. We commented on this question before when discussing the cases in which hyperparathyroidism was associated with carcinoma of the cervix uteri (Dent and Watson, 1964) and with sarcoidosis (Dent and Watson, 1966) . Since our knowledge of sarcoidosis and of cervical cancer is itself so inadequate it was difficult to guess intelligently at the nature of the association; but we suggest that it is feasible to check the theory by systematically searching for secondary hyperparathyroidism in any patient with one of the diseases shown in Table II . This would require measurement of plasma calcium, phosphorus, and alkaline phosphatase levels in life, and also bone x-ray and biopsy examination if possible. If the patient dies, post-mortem studies of the parathyroid glands would be most important, since this was how most of our knowledge of secondary hyperparathyroidism was first obtained. If thus proved, still more cases of primary hyperparathyroidism will need to be reclassified as tertiary.
